on behalf of the ADVISE II Study Group ABSTRACT OBJECTIVES The purpose of this study was to assess the diagnostic accuracy of the instantaneous wave-free ratio (iFR) to characterize, outside of a pre-specified range of values, stenosis severity, as defined by fractional flow reserve (FFR) #0.80, in a prospective, independent, controlled, core laboratory-based environment.
First, the pressure wire was zeroed and equalized, and its correct equalization (P d /P a ratio of 1.0 AE 0.02) confirmed during a 10 s acquisition. Afterward, the pressure sensor was positioned distal to the index stenosis and the guiding catheter was flushed with saline. Baseline pressures were recorded for at least 20 s before inducing hyperemia. Adenosine administration through a large vein at a rate of 140 mg/kg/min for a minimum of 2 min and pressure wire pullback maneuver to check for pressure drift were both mandatory. In the same pressure recording, 3 bookmarks for core laboratory analyses were placed: 1) when adenosine infusion started; 2) when the pullback maneuver started; and 3) when the pressure sensor reached the tip of the guiding catheter. If a P d / P a ratio <0.98 or >1.02 at the catheter tip was documented, the protocol mandated repeat assessment.
The s5/s5i console and PrimeWire Prestige PLUS coronary pressure wire (Volcano Corporation, San Diego, California) were used in all cases.
iFR AND FFR CALCULATION. All pressure recordings were analyzed by an independent Core Laboratory (Cardialysis, Rotterdam, the Netherlands) using iFR calculation software (HARVEST, Volcano Corporation) fully consistent with online commercial systems. This computational algorithm performs automated analyses on the basis of a synchronized ECG signal and determines the appropriate diastolic intervals for pressure measurements. By automatic identification of fiducial time points in the cardiac cycle, the diastolic window for pressure measurement is calculated beginning 25% into diastole and ending 5 ms before end diastole. iFR is then calculated as P d /P a ratio during this pre-specified period of time, within mid to late diastole under nonhyperemic conditions-the wave-free period-when it has been shown that intrabeat microvascular resistance is stable and minimized (1,6,10).
FFR was experimentally and clinically validated under conditions of maximum and stable hyperemia (11) and is automatically calculated by current computational software as the minimum P d /P a ratio found in the pressure recording. However, during 2 min, and pressure wire pullback maneuver. Three bookmarks for core laboratory analyses were placed: 1) when adenosine infusion started; 2) when the pullback maneuver started; and 3) when the pressure sensor reached the tip of the guiding catheter. The operator was blinded to instantaneous wave-free ratio (iFR), which was calculated off-line at the core laboratory. IV ¼ intravenous; P a ¼ aortic pressure; P d ¼ distal pressure; P d /P a ¼ baseline distal-to-aortic pressure ratio.
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intravenous adenosine infusion, the minimum hyperemic P d /P a ratio might develop before stabilization of hyperemia, a situation that flaws the theoretical framework of FFR, as neither driving nor distal pressures are stable (12) . Hence, conforming to its original validation (11, 13) , core laboratory analyses included a thorough review of pressure recordings to corroborate that FFR was calculated: 1) after initiation of adenosine infusion; 2) within stable hyperemia; and 3) before the pullback maneuver. Stable hyperemia was defined as the plateau in mean P a after stabilization of changing hemodynamics following the initiation of adenosine infusion and before the pullback maneuver (12) . If a plateau was not clearly observed, stable hyperemia was then defined as the period of pressure recording in which no further systematic fall in P a was observed, following the initiation of adenosine infusion but before the initiation of the pullback (12) . Within stable hyperemia, the minimum P d /P a ratio was then labeled as FFR. ROC curve analyses were performed to determine the optimal iFR cut-off against FFR #0.80, defined as the value that maximized correct classification. Pearson's correlation coefficient (r) between iFR and FFR was computed, and the Fisher Z transformation was used to provide its 95% CIs. Linear regression was used to further characterize the iFR and FFR relationship, and being as this was a multicenter study, between-center variability was assessed by adding participating center as random effect. However, a significant effect parameter was not found for any of the centers, and the total effect of adding such a center effect to the analysis was nonsignificant (p ¼ 0.165). We, therefore, concluded that the center effect could be ignored. The SAS version 9.2 (SAS Institute Inc., Cary, North Carolina) and STATA 12.1 (StataCorp, College Station, Texas) statistical software packages were used.
Applicable tests were 2-tailed, and differences were considered significant at p < 0.05. 
Prospective Assessment of iFR Diagnostic Accuracy characteristics of the study population are shown in Tables 1 and 2 . Overall, mean age was 63.6 AE 10.8 years, and 68.9% were male patients. The most common clinical presentation was chronic stable angina (53.5%), followed by unstable angina (25.3%), and the left anterior descending artery was the most commonly interrogated vessel (54.5%). Figure 3 shows the distribution of the FFR values in the AHA ¼ American Heart Association.
Escaned et al. Figure 4B) . Notably, the optimal iFR cutoff observed in the study matched the pre-specified 88.8% to 93.9%) ( Figure 5 ). The best iFR exclusion range around the pre-specified 0.89 cut-off to achieve $80% diagnostic accuracy was this cut-off 
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Escaned et al. The publication of the first study on iFR generated significant interest among interventional cardiologists 
IMPLICATIONS OF ADVISE II RESULTS FOR CLINICAL
PRACTICE. The ADVISE II study probably constitutes the definitive direct comparison between iFR and FFR.
Because the low adoption of FFR (22) 
CONCLUSIONS
The ADVISE II study observed a high diagnostic accuracy of iFR as compared to FFR and, therefore, supports the diagnostic value of this nonhyperemic index in establishing the hemodynamic severity of coronary stenoses and highlight its complementariness with FFR when used in a hybrid iFR-FFR approach.
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R E F E R E N C E S WHAT IS NEW? The study identified that the prespecified hybrid iFR-FFR approach properly classified 94.2% of the stenoses and obviated vasodilator need in 69.1% (95% CI: 65.5% to 72.6%) stenoses.
WHAT IS NEXT? Further to using FFR as a reference technique to assess iFR, as in ADVISE II, future studies must focus on demonstrating noninferiority of iFR with respect to FFR in terms of clinical outcomes when it is used as a decision-making tool.
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